Abstract -The paper is dedicated to the exploration of one of the methods of renewable energy research. A significance lies in the economically efficient facilities; therefore, it is important to establish distribution of temperatures in the parts of facilities.
I. INTRODUCTION
Considering renewable energy generation methods [1] , [2] , the main problems encountered concern heat pipes. Solar thermal collectors and geothermal heat appliances widely employ heat pipes, situated indoors or outdoors, into the soil. It is essential to consider the effect of the heat pipe on the surrounding environment, as well as the effect of the surrounding environment on the heat pipe. Thus, the temperature field is calculated, depending on the fluid temperature within the heat pipe. One of the calculation methods is the Laplace Transform Method, which is widely employed by Carslaw H. S. and Jaeger J. C. [6] , [7] , and many other researchers.
II. TEMPERATURE FIELD DESCRIPTION
Nonstationary temperature field   , T r  in cylindrical heat pipe environment (Fig. 1 ), filled with a special fluid with constant temperature 0 T , is described in a thermal conductivity equation [3] - [7] by using polar coordinates:   
At the boundary r = r 0 , heat exchange between the fluid and the pipe occurs according to Newton's law:
where  -heat exchange coefficient, 2
T -fluid temperature within the heat pipe, K. At the boundary 1  r r , temperatures and heat flows have to be equal:
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where 1
 -thermal conductivity coefficient of a pipe cover,
At a large distance from the cylinder axis, the temperature is constant:
and
Dimensionless variables and parameters are introduced [3] :
Thus, from (1)- (11), we obtain the following:
The equation is solved by using the Laplace Transform [6] - [12] :
By using the Laplace Transform, we obtain:
The equations (21) and (22) are inhomogeneous Bessel differential equations [11] - [15] . The generic solution is obtained by the zeroth-order modified Bessel and Macdonald functions of the first and second kind   0 I z and
The solution has to be exhaustive, if    . Thus, from (29) we obtain the following: .
The determinant of the system (31) is as follows:
By solving a system of equations (31), the coefficients are calculated and the expression temperatures for the figures (28) and (29) are determined:
where
.
The original temperature [6] - [8] is expressed as an integral:
The integral on the straight line Re  p  , where p is a complex number   p j   , can be determined [2] , [3] , [4] by the integrals on the line segment AB and the circle Re  j p  arcs BB'F and CA'A, along the upper edge EF and the lower edge CD of the section (Fig. 2) , as well as along the inner circle , we obtain an integral that is necessary in the formula (36). 
III. CALCULATION OF THE TEMPERATURE OF A PIPE COVER
The following integral has to be calculated:
In the brackets of the equation (38) 
.
j dp ue du
By adding (41) to the formula (32), we obtain the following:
The formulae [6] , [7] , [11] are applied to the Bessel functions with a purely imaginary argument:
Here, (32), and after the modifications we obtain the following equation:
The value of the function   , u
By using the formulae for the Bessel functions with purely imaginary argument, we obtain the following:
where j dp ue du
Analogous to the line segment EF, by using formulae [6] for Bessel functions with purely imaginary argument, we obtain the system (31) determinant (32) on the line segment CD:
